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Abstract

SuperKEKB type collimators have been installed to suppress backgrounds in a particle detector named Belle II. They
have contributed steady operations in SuperKEKB, however a problem found in the commissioning. A tip part of
collimator jaws made from a tungsten was damaged by hitting uncontrollable beam. After this accident, Belle 11
sometimes was not able to take data because the background signal is too high. Low-Z collimator jaw, that is durable
through hitting uncontrollable beam compared to the heavy metal jaws such as the tungsten, has been designed in order
to protect important components (mainly collimators near Belle II) as a solution for the problem. We decided to apply a
carbon composite as the low-Z material. We report the features of the low-Z collimator, and results of a high frequency

characteristic, a dust generation test and so on.
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Figure 2: The photograph of (a) a damaged jaw, (b) a jaw
of opposite side of a damaged jaw.
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Figure 3: Background and loss monitor signal (a) before a
jaw damaged event and (b) after it.
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Figure 4: Bunch oscillation monitor signals in a damaged
event.
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Figure 5: Comparison between maximum temperature
within 1 RL and melting points.
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Figure 6: (a) Photograph of a test piece for bonding
between carbon and copper and (b) image of an ultrasonic
test for the bonding soundness check.
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Figure 7: Collimator’s location in MR.
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Figure 8: Loss position of particles which is scattered at the
low-Z jaw simulated by a beam tracking.
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Figure 9: Measurements of the number of dusts generated
from carbon samples sorted by the particle sizes.
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Figure 10: Photograph of electron microscope and results
of element analysis for (a) a carbon and (b) GCWC.
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Figure 11: Real part of the impedance (beam transverse
direction) in the low-Z collimator.

Table 1: Threshold of Bunch Current in TMCI

Collimator Sy aperture kT [V/pC/m]

[m] [mm]

kT [V/pC/m]
Tantalum VerLow-Z Ver

D06V1 614 =26 279 398
DO6V2 192 =£1.8 490 490
DO02V1 146 *£14 688 688
QCl 7822 13.5

Threshold bunch currentfmA] 2.15 1.8
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Figure 12: Photograph of a cavity for the RF surface
resistance measurement.
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Figure 13: Excited modes in the cavity, where the TEO11
mode is used for the RF surface resistance measurement.
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